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(b) All the claims are believed to be directed to a single invention. If the 
Office determines that all the claims presented are not obviously directed to a single 
invention, then Applicants will make an election without traverse as a prerequisite to the 
grant of special status. 

(c) Pre-examination searches were made of U.S. issued patents, including 
a classification search, a computer database search, a keyword search, a literature search, and 
a foreign patent document search. The searches were performed on or around August 19, 
2004, and were conducted by a professional search firm, Kramer & Amado, P.C. The 
classification search covered Classes 71 1 (subclass 1 13), 713 (subclasses 310 and 321), and 
714 (subclass 6). The computer database search was conducted on the USPTO systems 
EAST and WEST. The keyword search was conducted in Classes 710 (subclass 5); 71 1 
(subclasses 1 12, 114, 154, and 162); 713 (subclasses 300, 320, 322, and 323), and 714 
(subclasses 5 and 7). The literature search was conducted on the Internet. The search for 
foreign patent documents was conducted on the Espacenet and Delphion databases. The 
inventors further provided two references considered most closely related to the subject 
matter of the present application (see references #4 and #5 below), which were cited in the 
Information Disclosure Statement filed with the application on February 11, 2004. 

(d) The following references, copies of which are attached herewith, are 
deemed most closely related to the subject matter encompassed by the claims: 

(1) U.S. Patent No. 5,900,007; 

(2) U.S. Patent No. 5,461 ,266; 

(3) U.S. Patent No. 5,734,912; 

(4) David A. Patterson et aL, "A Case for Redundant Arrays of 
Inexpensive Disks (RAID); and 

(5) Japanese Patent Publication No. 2000-2933 1 4. 

(e) Set forth below is a detailed discussion of references which points out 
with particularity how the claimed subject matter is distinguishable over the references. 
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A. Claimed Embodiments of the Present Invention 

The claimed embodiments relate to an external storage device system and, 
more particularly, to a technology for prolonging an operation period of a disk device 
(hereafter also referred to simply as a disk) and decreasing power consumption of a storage 
device system (hereafter referred to as a disk array). The disk device's operation period 
signifies a period from the time to start using the disk device to the time when the disk device 
becomes unusable. 

Independent claim 1 recites a storage system connected to a computer. The 
storage system comprises a plurality of logical units comprising disk devices. The storage 
system receives an instruction from the computer to turn on or off a disk device 
corresponding to the logical unit. Based on the instruction, the storage system turns on or off 
the disk device corresponding to the logical unit independently of disk devices corresponding 
to the other logical units. 

Independent claim 7 recites a computer system comprising a computer; and a 
storage system. The storage system has a plurality of logical units comprising disk devices. 
The computer provides the storage system with an instruction to turn on or off a disk device 
corresponding to the logical unit. The storage system receives the instruction; and turns on or 
off the disk device corresponding to the logical unit based on the instruction independently of 
disk devices corresponding to the other logical units. 

Independent claim 14 recites a computer program product for a computer 
system comprising a computer and a storage system having a plurality of logical units 
comprising disk devices. The computer program product comprises code for the computer to 
provide the storage system with an instruction to turn on or off a disk device corresponding to 
the logical unit; code for the storage system to receive the instruction; code for the storage 
system to turn on or off a disk device corresponding to the logical unit based on the 
instruction independently of disk devices corresponding to the other logical units; and a 
computer readable storage medium for storing the codes. 

One benefit that may be derived is prolonging operation times of disk devices 
constituting a disk array and decreasing the disk array's power consumption. 
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B. Discussion of the References 

None of the following references disclose or suggest a storage system that 
receives an instruction from the computer to turn on or off a disk device corresponding to the 
logical unit and, based on the instruction, turns on or off the disk device corresponding to the 
logical unit independently of disk devices corresponding to the other logical units. 

L U.S. Patent No. 5,900.007 

This reference discloses a data storage and retrieval system that includes a 
large array of small disk files, and three storage managers for controlling the allocation of 
data to the array, access to data, and the power status of disk files within the array. The 
operation of the data storage system centers around power management subsystem 106, 
which manages disk array 110 such that at any point in time some disk files are active 
(power-on) and others are inactive (power-off), and further such that the disk files which are 
active are those determined to be the best suited to serving the read and write storage requests 
pending in the system at that time. See column 3, line 46 to column 4, line 5 1 . 

2. U.S. Patent No. 5.46 U266 

This reference discloses a system for controlling power consumption for an 
information processing apparatus. Reducing the power consumed by the floppy disk drive or 
the hard disk drive is achieved by monitoring the use of the disk drive by means of an 
exclusive CPU and automatically stopping a motor for the drive if there has been no access 
thereto for a given period of time. 

3. U.S. Patent No. 5,734,912 

This reference relates to a power control apparatus for an input/output 
subsystem comprising an input/output control section, which is provided in a disk unit, and 
performs control of data input/output to and from the plurality of disk modules in the same 
unit and issuance, upon power-on, of a power-on instruction in compliance with a 
predetermined procedure. 
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4. David A. Patterson et aU "A Case for Redundant Arrays of Inexpensive Disks 
(RAID) 

This reference discloses a disk array as a type of storage device systems 
connected to a computer. The disk array is also referred to as a RAID (Redundant Arrays of 
Inexpensive Disks) and constitutes a storage device system comprising a plurality of disk 
devices arranged in an array and a control section to control them. The disk array 
concurrently operates disk devices to accelerate read requests (requests to read data) and 
write requests (requests to write data) and to provide data with redundancy. Disk arrays are 
categorized into five levels depending on types of redundant data to be added and disk array 
configurations. 

5. Japanese Patent Publication No. 2000-293314 

This reference discloses a technique to suppress the power consumption of a 
magnetic disk drive mounted on a disk array device. The device is provided with a means 
which controls the relation between the configuration of plural magnetic disk drives and 
access from a host device 101, a power-saving controlling means which controls the power- 
saving (selection of power on/off and power-saving mode) of magnetic disk drives in a set 
logical drive, and a controlling means which controls the diagnoses of the magnetic disk 
drives. This disk array device 110 shifts a prescribed magnetic disk drive to a power-saving 
mode or turns off the power (power-saving processing) after access from the device 101 does 
not exist any more and a predetermined time elapses. The magnetic disk drive undergoing 
power-save processing is subjected to diagnosis execution after a prescribed time passes at 
the start of the power-saving processing or when a designated time comes in order to 
maintain its reliability. 
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(f) In view of this petition, the Examiner is respectfully requested to issue 
a first Office Action at an early date. 



Respectfully submitted, 




Chun-Pok Leung 
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